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(54) METHOD FOR TESTING ROBOT 

(57) Abstract : 

PURPOSE: A method for testing robots is provided to 
easily confirm the malfunction operation of the robots by 
testing the motion state of the robots in software with using 
a computer. 

CONSTITUTION: A method for testing a robot includes the 
steps of practising a test program initially(100); setting 
serial ports and communication speed of a computer 
according to a key input of a user(101), setting teams of 
robots selected by the user(102), automatically setting the 
speed of the robots if the speed is selected on a menu of a 
monitor(103), making the set information as a 
predetermined signal form and transmitting to the robots 
(104), receiving the predetermined signal and driving 
motors of the robots(105), observing the motion of the 
robots operated according to the transmitted control 
information(106), judging whether the robot is normally 
operated according to the control information(107), asking 
whether the test program should be terminated if the robots 
are normally operated(108), and terminating the test 
program if a terminating signal of the test program is input 
(109). 



(CQM1 , COM2, 19200bds) 
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l - low forward speed 
m : medium forward speed 
h : high forward speed 
r : Input the desired speed 
s : stop 
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(54) ^ Ejj^E 



s s*si eii^m as oil ae ^ai, oigmoi s*si oi^«¥» ai±M»fe 

Eil^e gfHOII &OUH, S3 1 Oil Ell^e n SZl g| S MmMdlt: A>g»2| 31 ^ CHI Oft El gSE|£| 

A| 5.1 ^ 5§ SJ S§6fb AhgXKXI SSSI HOI <meh£J^ 0|g «38*te 51 § 

j»; SL|E|2| OH^OH/H SS2| ^£^1- OIB I[§i§6[b HfSUf; ^§§S§ PWM £1 

eMOj SSOII S*S*fc HI §51; PWM £>H/H 01 Oil 0J£|- S3f2| 2E|g ^A|3|^r 3|- 

sa; pwm ai oid soil iua ^§gb gzrs staib pwm mows mi ma ^soi g# 
^fesi^xi eesit sisa; sgoi §^2^ ^ssa dai eii^m h^h^sj ssoi¥S ^ 

aisxpi- zfa»3ii s*si oi#s^» ^ aa. 

CSSS 
£10 

£E&°I &&§t gg 

£18^ ^SOll 2j6H HUf ID ^§1 & OIIM UQfcfi S2EOIO. 

£ 2^ s usou 9\m s»2i id i§§ e oils u a a aom. 
e 38 i a°i s ^oii a ^axi uats sheoiq. 

£ 4^ g BSJ 3 ¥011 a ^Wxf ^§1 UEia S2E0ICL 

£ 5^ A|£ltt 5HI0IMM OlgmOl EH±e@^ §?I U El yi SHEOICf. 

e 78 Eii^M h^h^sj m m&m ueihi sheoid. 

2 88 ^2J<M 211 A[§^ ^ Eil^MSJ H Oil M U&tH &IQEOICL 

2 9i=r ^2J<M S^M Af§ff £5 Eil^M SS!8 UEffcH SUEOICK 

£"Ttfs"»' »a'oirsie~s"* eii^m "Wtffir a"ai3*afM urate' ssBEditr; 

< E££| ¥ = 011 CHS ¥5 > 

1 : B r^?jxl 2 : EJI^M E 

3 : 4=£i¥ 
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mSOl s*o/g Jlie Sf J mot 21 WdHJIs 

g igg sac eh^s uh g0) | ag! . 2j°SAH, =si gsaoii sish eii^s 5^3^01 & eh 011 ah 
Aigxi;>i Aiaia s§, sg°i a §j ^Ei ggon m§ 21 PW m jgioi6!£3i ssoii a 

LHXI2 010)1 TiS} SgOl Etl^S 2gg2SAM SS2| 5}§&2| 0|^^¥» ^21^ 4= 312^ if 20101. 

SEOII £fAH £?§ §!3 J|| 0)6101 £;23H9J8 & 4 2Jg AI^USOI SlgQI. 

31521 CH¥g°l ^2 2gO|| AlgSJg 2EHS 5I3QI §>2 °{g 2EHS AlgSISO}. S 
gLH°J 010I3S 3§ia SEg DSP 

S20IIAH 2E)°I 2!!3CH StSS gWA) 2EH« HIOmgCH 0|g612}0h 

AI^HOHAHg HIS gSi 0|g6|01 Sg2| flflU 2)E1 & 4= Si&QI Olg 0183(01 fi^S 

ssEioiiAHfe saemo) hszhsoiiah a^g qioiehs aia&m. oi oioiaa gaea^s saeoii3)i a 

=f§IB Sfg S^S S# EH Oil AH MLHg (31 01 EH S g>0|AH 2EHB XHIOHtfOH. 2 EH Oil 8030131 2i3| BUS 
Oil Sgmoil XHIOIfi Bll¥°3| g£!£|D1 °L"3CH EIHeij AlSffC*. 

bi^gaa sgmst seiob/h U2b eoso tisi aissi^i angoii sags s ch g^si^i mo\m 4= 

21210}. 

Z1EHU, 01 a & 2!!3CH31 Slg 2E)g CHgg H^IOlin 2|5»a0PI CD)gO|| B3PI gOIXIg gill §01 Si 

oi axnoiig eysct sjoi massem oigaioi ssi Jiiomg ai^uoi aiwsa sid. 



3BIU, §2H0||g 4f3|2f l^g ^2Sg AI^SS &^AISs HH Sg°l gsfOI HICKS § S|gXI g°l 
0I4^¥S MBm 4> 2*!fer 4; = S 31 0)3 El g^e gj S0 | jh^SXI 8f0| AlgXPI B3HS:>II gfll gJ-g!A| 
D[Q S|2^|0|S!°J §g| SHOISJg SS&OI SlStOI. 

S iSS &3I21 Ug S1§I 6H^8|3| ?)8I0I, SSEHOII °I5H EII^S 5SHi!OI & EH OH A) A| 

g»3| AIEIS 5§, Sg°l g a; SS o| ggSIB tfSOII Ctfg 2| pwm IHCH^S^I SgOII SLH 

112 01 CHI ma SgOl E)|±M 2gi!2SM| Sg°l 2fg^£| OI^S¥« SfSJS 4 £!2s| 2h EH± 
S Sag HlgSlgQI 3 =301 SlEt. 

S iS9 g^S Sf«8p| flff 3|^A|^2SAH. gSEHB Olg 3101 S5§2| g^^EHB EII>iS8|g S5S 
EII^S SJ-eiOII 210) AH, 

ss°i oife^¥ mvim 9\m s^ioii ai^s Msnas ^SAisig a§a:§SEH2i aiei^ si s g 

6!^2S ^§5|g SB€°l g0| aejS^ Olg ^§5|g 3f§^: CHI ¥f ^ 0)1 AH S5?H| ^2^1 a§J 

as oig xig^gsig ^gga§ ^§ assEns e>so) ssoii a^si& a§a; a 

$m xiicHsaoii ma siggg ss°i m^m mmmt: aisa: moisaoii toa- sasoi §&^2i st 
gggxi eesife na; saeoi §^££ ^tae dai eii^s hsu^si ssoig* gg as 
m; chi^s hsdssi iS6!s:f ei^ae ehi^m ssnn #SAi3ig mmm susig araoi hiai 
aci. 



OlSIOHAHg S g A| Oil Oil CH& 2^ » ^gOII □SHAH S¥S ESI SSShBAH ^ All 81 ^gsPI 

s eo. 

2 10011 2AI9 HI 21 iM 01, gSEII OlgSIOl S52| g^&EHB Ell^Solg S5 EHI^S g^SOH 2J0UH , 

S5€S| 0I&^¥ *}&JS 9I8H S3I0H EH^M HSZl^S ^SA|3|g 3f§(^l100)3f: 

A|gX|2| 3|gJ^0H Ojef SSEH2J A|£|g 5§ ^ S^^Ei ^§S|g 3I§ (±W 101 )JU : 

AlgXKHI 2I5H SS2I gOI a^Eie 01 g ggSlg 3f§ (^U 102)31 ; 

2 L| El OHW^OHAH Sg2| ^2^1 a^33 01* X|ggg8|g 31§ (^g 103)3f ; 

§§9 §§§ei PWM <MSS Els 01 SSOH a^Slg 31§(^U104)3f; 

a^g PWM asB g>2AH OI CHI Ufa SS°I 2E)B 2gA|3|g ^§(^§1105)31; 

pwm xHioiasoii ma ^gsig saesi m^m &ms\tz 2i§(^uio6)2i; 
pwm «i oi a a on ma ssoi §fe^°s ^gsigxi &&mg 2i§(^uio7)2i; 

S50I §#5j°S STSSB EHAI EII^S HSDS2I gSOIgM ife 31§ (iB 108)21 : 

EHI^S MS3^°I iSt!t:| gJ^EJB CHI^S 5?3ii SSA|3|g 31§ (^U 109)2S OI^CHXI Si 
Q. 

£E&. 6i3i sae eii^s gjeg g^aoiiAH ai dig ?noige oigoioi sassi a,¥^ 2ehoii pwm Hioia 
se a^sH^g g^sa. asaoiiAH 321a 2ss oigeioi sassi si.g* 29011 pwm xHioia^B a 

^8H^g &ISOI 2iCI. 

^31 SaiBI ^2as» Ollgg gHlffl I. m. h, r, sS 01^01 S S12CH, AlgXIOII 2|8H 3ieE°l 

mw*% 101 a^siB sgfgfsj ^2, &msi! moi a^isia s&tfsi *s, mwn hoi a§ia 
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e ss»2i siji ^es ss2i hep* sfsaa. 

snia us =?&m ?>fe s BS2i xheisiss ^ssja a§a i>lh. 

a*? SMOI gstSJfeXI EII^MoPI ¥|6HAHte B1H. SS?2| IDS £3 8H0t elL>. £ IS 

°i ga id oils eoi^Di s^oi SM21 smg*»oi get. 

E 121 8!^ 9l¥M0llfe: 43H2I g(Dip) ±mX\J\ SlfeQI. 4^1 9 ± 91x1 Oil /H Ss 1S S§?S°J US £1 

ajsj^ai AfSEi2. bis 3 a 4^ sm°i IDs s§£ ch A^aci. nam as 2fe ahuoii ai§ 

Eel. a ^9|x|2| 1S10I ¥| = o£ &SH ONOI EH 01 SXI21 3101 E|{=0|| 01 DM 31- 1! AS UEfLOl 

SQ. SM2| IDfe £E 221 S21 301 *!§aP. 

D B2| 3^E E 22) 321 301 S5?2| IDS Eh. g BS ^§SPI 916HAHfe g ^9ix|2| 1S 

S 0FF(012H=;)S /dig SICK 1! ASi g B2| §?, S ^9|X|2) g§0|| CH6H E 3 ^ £ 40)1 Ai UE1U2J 

a. 

E 3 ^ E 421 3S Sa°g SM2I ga IDS S§S! W- SSI SI^S SIS aci. SMS Sl^SSlfe 

aaoiife Aiaa ?«oi«8 oi§shfe saa ^21^ 01 g sib ^mxi ssoi si^ai en, aieih 

9II0IBS 0|g8|01 £51 HI^S 811= gfSOII CH5H tffflSB CJIi 3P. 

Aiais 3\\o\mm o\sm eii^mm 9ishah SM21 smi ^sshoi sm 01a e soiiah uei 

LH2JC4-. 

MSB CDOIIAH g^a »il IS Robot-test LI^ISEIOII Oly-testElfe HS3i!0| 2!LH. Olfer g^EHOII 
AH A|£|§ 3IIO|g(Serial cable)S OlgolCH SM2| J1,^ EE) Oil PWM XHOIdSS S^oH^fe 9I±M 
= S3I!0ia. 

&3I Ej|>;E HSZlijOl ^^£JPj(^D100), E 731 S1PJ0I g^E) ELI El Oil SO. Ell. Al£|g 9|| 
OlMs 0|§8h0i SMS E1I^S8I£1PJ SM2| § ffl (Jumper )S E 6xHg ggSHOI etCf. 

OPIAi gfflb 23IXI gOIIAH SfUl tfejg- (Dl AlgSlfer ¥§0lffl. 4=feS 3510I2 gifeS 2&0ICI. 
S SM2| 3I&0II HgSIOISO 2SP1 gjfeS 3UIHAH A|£|g 3II0ISS ArgSW HI^Mtf 521 

XI, 32ld §t!l OIS8101 S5§ EII^Mtt 221X1 £B|8MI SP. SS2| gf=g S x| 3>h 2ife ¥ 
MOIffl A|£IS 911 01 SOI 9j§a ^01 SS2J ¥) = 0IP. 

E§1, 9|^0||fe 23H2I mW?\ SifeQI, gffl 1 (JP 1)8 SSOI ¥d°S QIOIEIM S? °1 tH 

E1(lnverter)» X^XI Pi XSXIB ^§8fe 2012 gffl 2fe S50I QI0IE1S ^<!dES g>feXI 
S gl^XIS ^§5|fe 201 01. 

RF Sii A^81i= 9? 01 21 Oil Sffl IS PJ^EIB AISSJXI Sfe 01 CHI CHtl 2S 

E 6011 AH UEfLHHa. 

553i§ ^SSlPi AlSXIfe EL| El ^} Oil S S1PJS SPi AH 3ISE Efe OI^A i§ OISSH E|g31 ^ 
01 g§5^§ oHOteia. 

SSEi2| AISIS EMgOIIAH £S Eil AMS 91 5H 1B1S A1§S 2PJ3I. 25! B AhStt 2PJ9IB g 
OlSfe 51301 Cl^gaiOIEJi. 3j|^6HAH S^OI 01E 12S ^§£1feXIS Sfe S1PJ0I CI^MaiO|@E|. 

oi cm . s^2i io2ife 4faaoi e^ smsoiitii ^s pwm tin amps ss°i idb <ys^xi stoiE 
ma. 

Ell^g 5S312I xH£|g SSEH2J A|£|g S SOIIAH CH S Sii AlgS? 2PJXIB gOISSiS S^OII. 
013|AHfe SS BI^SS SPI 9|6H A|£I2 3HI0IMS PJS& 5«^(Serial) £S2| SSI tffeP. 

E 70||A1fe A^gX^fe COM \m <y^SiaC|. OICH S^^E(Braud rate)fe XIS^IES 19200ES ^§8MI 
S HS3S9CH SIC1. 

3 C|§2£ AlgAlfe BI^S SS2| g§ ^ejSMI 9C1. 

OICH. A|gX|i= SS2| a ^9|x|3h g API S^OIIfe ^^Xf aS, 1! BP! S^OIIfe iSIl b« Ei^ahPH 
@E1. 

0|3|J)hX|31 SS SI^S ESDgl A|g8|3| 9|oHAH S9IS1 gfe ¥S0II! 3 E1SVEI3I ^Hl SMS 

013IAH. AlgXhfe E L| El 2| SM^E <ysj OH^g SSAj 9|^ES 5^8101 SM2I ..^.EflSj.S 81P1 
@C1. OICH. AlgXPI 3IME IS ¥SP1 ^S ^E(^^Sf)B, 3ISE hB ¥S3 SJH^EOII SHgSlfe 
PWMg{S SMOII SgSIXI BD. 3£IH 9IME nS ¥SP1 ^gfifES SIH^EOII 8HS8te PWM StS S 

son agoi^i aa(^Hi04). 

Eel. 9ISE rS 2g = . a^ H|¥j°1 PWM&S A^gX^3^ gJ^S ^ Si^HI oH^CI. OICH, SJ^Slfe St2| 
S9lfe 4J£!^ 0011 AH 2557JIXI0IC1. 

A(9^(0eadzone)g^S ^2|8|S 127 St SxHOIIAIfe SM2| ti19l31 S30IXI SS 2 01 P. gflUS!! sfe 
SS2| 25= m a^ S El Oil 12721 StS SS8ISS SMOI S^IOIXI &i=C1. 

el@. SSOI SSE1S¥EH A1gX|2| ggOII 2|& PWMStS ^>3|| SIS 3 gfOII d>£1 EEH« ^gA|9|9|| a 
01(^19105). 
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E 3l^oHAH IJ^Eib M^9J 0*313 301 SCK±II106). 

Mgxib ms ai^M hsuboii/h 3|mepj smst! urn ^&^ai ¥ se^[ 2^ a 2 am »o e 

*j~j 0 | s(QN) 90H- X|g ^AhSUl 3£|I2 MZ\m 3\\0\m0\ HICH^ ^gaa^XIM a»B!»Ch 

□oie sstb aaa g^Eisy Aiass^ sztstbxi ^A\mo. 

ots g on ah she} sasixi s eh chi oi&oi sifeiiM ^a^ck &mm nn 

mn an §§ ai^e * oai aiemscl nais beib sa 9iioiMS *aia * seiou sia 
eanot eeisi oi#»¥a *esecf. 

3IMESJ 8MU-9! hM sS^QI um^f VEI Mil ^Oil Sle! 5L>GII£|£l &EJPJ PJ 510IH 

S AH^ 9SB 5L h Qld|S OlSBCh 

?ia soi gas sh^qie ^soi g»s eims ss°i id aiih, ziam g<M** auss ^a. 

a^|2| go ^i^^HAH £^0| S&3PJ gstS JUfcH 01 ¥S affile *(^H107). xHI3^h E^ BUB 

H^n^ e^oi¥B £]^ai(^ui08) oi aw . afsxpi- 3ise°j bbsb xS ^ 2 Ol EII^M 
nisoi s£8tji sck^biioo) 

OSS 5j2ld(IR) 511 MSSKM ^^°J 0|#??¥» BI^M 8ffc S^OICL 

32l£ 211 0|g6K)l ^^EII^^B 8PI ?j 6H AH b £ 8 HI HOI gltj 2B ¥£^(RF) gJifo 

£ ttt^OfOt BD. 013011 □) oH AH ^ 01 01 £ 5CHI AH IF All 31 MSB Oh SID. 

£ 8 Oil EA|£ UhaaOl 0I50IIE 4DW9\ gnp|- 2lfc0| 0I3SB e£i^E 

(Braud rate)S ggiJ- M Ahgacf. 

Alr^eOilAHfe S§ 1 9200bps °J i^j^Ei Ahg6F°^ gffl 3 CHI »fe2| SfflJJ SlOiOl: UOUI 

1,2,4^ assi gfflM a asm »teo. 

s», ^2i# egoiiAH siHb aasttxisi issn ^a. 

aisa cdoii ah wmm is m-test paissioii/d testiait M^nuoi aa. 01 H^n^g a 

^EiOil AH ShI AhSSJOj £fs=>* SE)0)| PWM *H(H£!sM S^SH^fe Eil^M MM3B0I 

a. 

^M, 01 Eil^M H^H^S 6I«A|3|:>|| S a (±11100) £ 9^ si SOI EE 3HI @ □ . 

^, SUE) §fS^2§ AhSWOII^II S^EiSj A|£|^ 5^ Oil AH CH & SMS AFgff ^ojXIS MCH^Ef. CM 
^ I CHI A^gX^b M^ Eil^eg sp| o|5}] Aldl^ ^lOIMM B^§h 5|15§°J Sill yog 

acK^BiioD. 

E 831 aoi MEXW C0M1M ^^6^1 SB 0101, 2£^E(Braud rate)^^ 19200°^ »SasaM & 

a. n Ahs»t slieh m&m mbah eii^m ^^^i g§ aei&a. ^, AFs»t a 

±?Ui:n g A2J S^OIIb ±^X\ am, S Bel S^Oilb ±^XF bM S3 ^ SCK^H 102) . 

0\J\J)\X\D\ ^ 5^3^§ A^g6PI ?|5HAH S^ISfm^ ^MOIH 3 Pg^EH^ Ell 

±M6^ ^moi ea. 

^, Afg^PJ 3ISE °J^0|| CLfEF M^Hj ^E^f- SSEJfeQI . Olffl, 3ISE l^ ^E(^^S)M, 3| 

ME mB gZI^E(£&§nM, 5IME hfe ^JH^EOll 6HS£ib PWM ^^Oll^l 2 ^6^1 9E[. E 31 
ME nB ^jH^EOII 8H&8^ PWM tt^otDW SCK^B 103, 104) . 

e, 3ime rm <y^me umsi pwm A^gxp^ ^ saihi @a. oi eeh . 

£J£J^ 0 CHI AH 255^X1 01 P. 
S« A^^(Deadzone) S^M 492t8hS 127 St exHOilAHb ^9] m*\0\X\ 8tl 20IQ. 

3ime am^! £^°i g?^ eeh oil 127PJ &m sia^ m^oi e^ioui &s=a. oi eii^m h 

OI Eil^M M^Zl^B A|d|g 3il0IMM 0ie6fO1 Eil±M6^ ^S&SOI §^6^Ef . 

^2J<y S^S OlgSfOi M^S Eil^M g- [fflfe g?IPPI Afga^QI, ^31 g^lPIOilb 89C510IEI 
DF0|BM^MfiEH3h MOiSlOi g°E)0||AH gSPIS QIOlEiS ttH 2| ^^2j PWM Q) 0 | E| flWI Oxaa 

s y ch ah MUi^ii -a-o. 

A^§x^pJ ^ § oil ma pwm x-jioi§M^i- sasoii si^sjoi ^aeoi ^gs^i 30 g^E-i^ qai m^^i 
e ^ssMi acK±nio6). 

m, ^2\m simm M^m Eii^^oiiAH ^oi m^m Pim^ g^oife gin 221 ggoi gyf^xi sai^ 

Q. ^Afb E 6 H E 8 Oil AH xH^ M^2J Sffl3f ?d!§6!^2g ^S£i2ibXl ^9J8^ 31 ^ 

BQ. 3dlH SXPI2I SSOI MCH^^XIS gJPI2| LEDM iA^aHI S3IPI2I » 2^01 9V 0I^°JI| 
E ftTHQ. 

AISIS 3ilOIMM 0|g& Eil^OIIAH tfJEIB »SCHS ^A^hPi £12 0199 3i§S Aldl 

g 5HI0IMM OlgB MS Eil^M xHE|3}§5f ggBCI. 
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0I&2I ^ g CHI AH m 4= Sifer W2Hf0|, S ggg gSHI 0|g6101 S^2) gsf&EHB EH^SIfe; 
Ell^e SS0 || o}0)AH. 

01^5?^ *t°]S ¥I8H £31011 ai^S n^ g | *fi<A|3|fe iDfg (^iU 100)3} : §SE|2J A|£|g 
2§ ^ iij^EI ^gshfe I2fg(^iy 101)31: HOI d^EIS OIB Sisfb 2f§(^gj102)3}; 

oiiw&oiiah ^sm <ysiae on ifs^ssib a§(^g!io3)a: 

xig^gsifer mgsi s§§ai pwm emoi ssoii s^s^ 3fg(^u 104)21 ; pwm 

till ^2AH OIOII QJ£f £S2| 2E|» ^SA|3|^ 31S (^U 105):DI ; PWM XII01£!sO|| d}£1 5fg£Jfe £ 
SS| §5fS SifShfe a§(^U106)JU; PWM XJICH <mschi inei S360I sfgSJfeXI &esn= M 

g(^gjio7)3f; sasoi ggg°^ ^fgsia ciai ai^s hsu^hi §goi¥S m 3(^12108) a: 

EII^e n^^goj igijSJi oj«E|S ai^M H^3g§ §SA|3|fe !2}§(^gJ109)S ^S§f°SM| A| 
g»3l 2f a 6h^l SS2| 2}gg£| OI6ff?¥s «fg!K 4 SIC*. 



(57) 291 



gSEIi OlgSIOI SS2| 0|g£?¥ ^218 Ell^eSJfe ^5 EII^S ajgoil 2J0UH, 
231011 Eil^e n^^^g 4fl!A|3|fe i§i; 

Aigii°i 3i gji*oii ma Aiaig s§ si i^^ei sss^ aga; 

2 L| EH CHIW^OIIAH ^£31 <y§!£|S 0|» I^^gSlfe ^§21; 

^§e gsisi ^§ <yssEHs &mo\ ssoii a^s^ a§a; 

xiichsschi msi 2fgsii= ssa gsfs aisib a§a; 
xiioissoii ma ssoi §6f5<og ^eg^n e&sf^ aia; 
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DIP SW 33 


DIP SW 45i 
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ON(3*) 


ON(?l*) 




ON(fl«*) 


OFF(olEH3) 




OFF(ojaa«) 


Don't Care 
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BQBQ 

1 2 3 4 




BQBQ 

12 3 4 


Team A . Robot 1 
(a) 




Team A . Roboi2 
(b) 


B a B B 

12 3 4 




BBBQ 

12 3 4 


Team A . Robot3 




Team A . Robot3 



Team A: 1 ON 
Robot* : 3 ON. A ON 
Roboi2: 30N. 4 OFF 
Robot3: 3 OFF 
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QBBB 

12 3 4 




BBBQ 
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Team B . Robot 1 
(a) 




Team B . Robot? 
<b) 


QBBB 

12 3* 




BBBQ 

12 3 4 


Team B . Robot3 


(O 


Team B . Robots 



Team B: 1 OFF 



Robol2: 30N. 4 OFF 
Robots: 3 OFF 
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JP1 

EC 



NOT 

JP2 



PC RF 




PC RF 
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I JL£fi* B L.J. 01 

| (C0M1, COM2. 192QObds) | 



I : low forward speed 

m : medium forward speed - . 

rt : Ugh forward speed 
r : Input the desired speed 
s : stop 
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